While lack of access to consistent safe drinking water is estimated to affect nearly 2 billion people worldwide, many of the efforts to solve this crisis have proven to be unsustainable. This paper discusses some of the reasons for these challenges and suggests interdisciplinary practices that could be integrated from the very beginning of a water intervention to achieve long-term success. Of key importance for sustainable water implementation is an enabling environment that incorporates aspects such as funding, potential for market development, and supportive governance. While this enabling environment is acknowledged, the focus of this work is on the integration of three key areas: (i) social and cultural assessment of behavior and preferences; (ii) market-based implementation approaches that draw on this knowledge; and (iii) technology development for these markets.
INTRODUCTION
The World Health Organization (WHO) and UNICEF estimate that 780 million people lack access to improved water
sources (WHO & UNICEF ). WHO & UNICEF ()
also acknowledge that not all water from improved sources is safe for consumption; an estimated 1.2 billion people consuming water from improved sources are still exposed to potential health risks from water (Onda et al. ) . Pursuit of safe drinking water is further complicated by the fact that 1.4 billion people are living on less than US$1.25 per day, thus increasing the challenge of getting safe drinking water to many communities (United Nations ).
The focus of this paper is on the development and implementation of sustainable drinking water solutions for emerging regions. While there are some important overlaps with sanitation, we focus here on safe drinking water since the proposed market solutions we explore are, to some extent, unique to this issue. We acknowledge that improved sanitation plays an important role in access to safe drinking water and that some of the ideas and tools presented in this work are equally applicable to sanitation but because of boundary and space constraints, we only address safe drinking water issues here. We encourage others to extend the ideas presented here to the sanitation sector.
IMPLEMENTATION CHALLENGES
In response to the lack of safe drinking water, numerous governmental, university and humanitarian organizations have attempted to implement solutions ranging from pointof-use (POU) household treatment systems to piped community-scale projects. Despite these good intentions, There are many reasons why water systems fail in developing countries. One reason is that solutions may not be culturally appropriate or are not selected based on local preferences and practices, which makes it unlikely that the community will readily adopt and/or sustain them (Hokan- 
SUSTAINABLE DEVELOPMENT
The failure to achieve sustainable safe water solutions is well known, but much remains unknown about how to move forward. Breslin () argues for increased attention to monitoring, including a focus on realistic success metrics over the long term, transparency and accountability, and assessing where funding comes from and how it is leveraged.
Hokanson et al. () studied several specific water purification technologies and several geographic regions and made suggestions including: appropriate technologies should be used, community training should be increased, and more efforts should be made to improve community buy-in. Building on these important efforts, we argue that formulation and implementation of sustainable water solutions requires the blending of social science (to understand the human dimensions), business and economic capacity (to aid in market-based implementation and assuring a consistent supply chain), and science and engineering (to aid in technology development). These three components of the system are often discussed individually but rarely integrated in the literature. Indeed, social and cultural assessments are often quite hostile to market-based solutions (e.g. Goldman ). While a number of water system approaches provide safe water, the ideas presented in this work apply primarily to POU and community-scale safe water systems. Figure 1 shows how the overlapping disciplines might look when working together within a given enabling environment, as discussed below. This collaborative effort is proposed not as a one-time occurrence in initial product development, but instead as something that should occur throughout the duration of each initiative. Mihelcic & Trotz () argued that the 'Application of sustainability to engineering projects thus requires more emphasis on integrating and balancing human and societal considerations with technological and economic considerations'. We build on this position and assert that the integration of disciplines should be conceptualized not as three separate sub-projects working in one area, but instead as three distinct areas of thought and expertise working collaboratively on one project with a common goal of building a sustainable solution. • Implementation in a population already highly aware of health issues
• Provision of safe water storage containers to provide a storage option for filtered water
• Inclusion of a broader population beyond those that were referred by health clinics
integrative vision of these solutions by embedding them in the enabling environment, which incorporates aspects such as politics, economics, available resources, legal frameworks, and funding opportunities. In order for projects to be successful an enabling environment must exist that is conducive to sustainable safe water supply solutions. This cannot, of course, be presumed, but in this paper we assume that such an enabling environment exists and we focus on the other key elements to achieving sustainable water solutions. We focus here on local context, but we expect that this will lead to a more comprehensive approach that will consider these local systems in a global context that includes donor communities and governments (Breslin ; Hunter et al. ).
SOCIAL AND CULTURAL ASSESSMENT
Critiques of development initiatives abound within the social sciences (e.g. Ferguson ; Scott ; Goldman ) especially criticisms of the failure to consider local social and cultural realities. Unfortunately, these critiques 
MARKET-BASED IMPLEMENTATION
There are growing signals that market-based solutions may be an important avenue through which sustainable drinking water issues can be addressed. 
TECHNOLOGY DEVELOPMENT
The ability to supply or treat water is essential to addressing the safe water availability issue, which is the focus of this 
PRACTICAL IMPLICATIONS
There are many lessons to be learned from the individual disciplines discussed above, but more important than the individual disciplines learning from one another in isolation is the synergistic impact of collectively designing, evaluating and implementing sustainable solutions for access to safe water. We have argued for the importance of including at least the three disciplines (social science, business and technology) into a safe drinking water initiative from the very inception of the project in order to ensure that each step of the process is influenced by all areas. We argue that failure to collectively include multiple areas from the onset will lead to suboptimum solutions. 
CONCLUSION
Identifying a successful solution that is appropriate for each context is certainly a challenge. While a multitude of excellent organizations have been implementing solutions to the water crisis for decades, an alarming number of past projects are not demonstrating long-term sustainability. We argue that it is imperative that researchers and practitioners work to find best practices, integrate skills and ideas from many fields, and put them together to research and create synergistic solutions for safe water needs in communities around the world. We posit that the combination of social and cultural assessments, market-based solutions and technology development can provide a powerful approach for achieving sustainable safe water solutions by allowing each approach to bring unique tools and methods to the project that inform and influence the direction and outcome of the project as well as the actions of the other disciplines. Future research on the methods and outcomes of designing, implementing and assessing this integrated approach will be helpful to the water community as it seeks ways to further improve sustainability of water supply/treatment implementation.
